Bank capital is a principal aspect of regulation and will determine how long a bank remains in business from a regulatory point of view. Prior research on the relationship between capital and profitability has largely focused on developed economies, especially the USA, and Europe and the results have been inconclusive. There is no evidence of such research done to date that focuses on an emerging economy such as South Africa. Using South Africa as a unit of analysis and using the Generalised Methods of Moments (GMM), and Panel Two Stage Least Squares (2SLS) or Pooled IV method as the estimation techniques, this study tested the hypothesis that there is a positive and statistically significant relationship between bank capital and profitability. The results provided evidence of a positive relationship between capital ratio (CAR), return on equity (ROE) and return on assets (ROA). From a bank specific strategic decision-making perspective, this would assist financial institutions and investors in tailoring investment decisions in response to policy decisions that relate to bank capital. From the public policy perspective, this would assist both governments and regulators in formulating better-informed policy decisions regarding the importance of bank capital.
Introduction
Debate and studies around the subject of capital and profitability of banks have been carried out at international, regional and domestic levels (Curak, Poposki & Pupur 2011) . However, there are no known studies of this relationship having been carried out in a developing country like South Africa. Akinboade and Makina (2006:125) ; bemoan the lack of concerted effort to develop the financial sector further and the inability of the banking sector to introduce new non-deposit financial products in order to attract more savings from the wider population.
Using South African banks as a unit of analysis, this study tested the hypothesis that there is a positive and statistically significant relationship between bank capital and profitability over the period 2006 to 2015.
Empirical Review of Literature on Banks' Profitability
Conventional theory and empirical work on bank profitability suggest that bank profitability is determined by various firm-specific, industry-specific and macro-economic variables (Curak, Poposki & Pupur 2011) .
There has been a debate on whether capital plays a role in curbing excessive risk taking by banks and reducing the probability of bankruptcy. The orthodox argument (Berger, Herring & Szego 1995; Kaufman 1991; Furlong & Keeley 1989; Furlong 1990) is that capital acts as a buffer against failure, and therefore regulation that forces banks to hold more capital will reduce the likelihood of bankruptcy. Other authors (Kahane 1977; Koen & Santomero 1980) disagree and suggest that capital regulation may indeed lead to increased risk taking by banks.
Conventional wisdom suggests that the riskiness of a bank is determined by its ability to absorb unforeseen losses. Given that capital is viewed to act as a buffer against losses, a high capital asset ratio (CAR) tends to be associated with lower profitability. Researchers such as Dietrich and Wanzenried (2009) , Athanasoglou, Brissimis and Delis (2005) , Athanasoglou et al. (2008) , Kosmidou et al. (2006) , Flaminin et al. (2009 Flaminin et al. ( ), (2000 , Athanasoglou et al. (2005) argue for the significance of equity capital as a key determinant to profitability. Dietrich and Wanzenried (2009:34) analyse the profitability of commercial banks in Switzerland during the period from 1999 to 2006. They find that better-capitalised banks seemed to be more profitable. In addition, in the case where the loan volume of a bank grows faster than the market, this has an impact on bank profitability. Athanasoglou, Brissimis and Delis (2005:134) analyse the effect of a selected set of determinants on bank profitability in Greece. They find that capital is important in explaining bank profitability and that increased exposure to credit risk lowers profits. Javaid, Anwar and Gafoor (2011:69) analyse the determinants of bank profitability in Pakistan during the period 2004 to 2008. They find that the characteristics of individual banks also find that the size of the market, an external variable, defined by the supply of money, significantly influences profitability. The findings by Afanasieff et al. (2002) who examined the determinants of the interest spreads of banks in Brazil suggested that both macro and micro variables have the most impact on bank interest spread. Naceur (2003) who investigates the impact of the characteristics of banks, capital structure and macro-economic indicators on the net interest margin and profitability of banks in the Tunisian banking industry for the 1983-2000 period, concludes that high net interest margin and profitability tend to be associated with banks that hold a relatively large amount of capital, and do not have large overheads. In research conducted in Switzerland, Dietrich and Wanzenried (2009) find significant differences in profitability between commercial banks and argued that the differences can largely be explained by the factors that they cover in their studies.
These factors revolved around capitalisation and the results support the notion that better-capitalised banks are more profitable than other banks. They also touched on the loan volume of the bank and conclude that if the loan volume of a bank is growing at a faster rate than the rest of the market, the impact on bank profitability is positive.
The other factors that make it on the list are credit risk, operating expenses, market concentration, economic growth and inflation, which have been debated in the literature and have been incorporated because of their significance to the econometric model used.
Methodology and Data Sources
The study used cross-sectional time-series annual data for thirteen banks (n = 13) during the sample period from 2006 to 2015 (T = 10), yielding one hundred and thirty total observations (N = 130). Annual data on return on equity (ROE), return on assets (ROA), capital-to-asset ratio (CAR), size, operating expenses, credit risk (CR), gross domestic product (GDP), consumer price index (CPI), Herfindahl-Hirschman Index (HHI) and stock were used for econometric modelling. Data on all the variables were obtained from numerous sources, which include Bank scope, Bloomberg, the financial statements of the banks concerned and the Reserve Bank quarterly reports for the entire duration of the study period from 2006 to 2015.
The estimation techniques applied in the econometric estimation process are the generalised methods of moments (GMM), and panel two-stage least squares (2SLS) or the pooled IV method. The statistical evaluation and estimation technique selection procedure of the panel 2SLS or pooled IV regression, GLS random effects (RE) model and fixed effects (FE) model was undertaken based on the Hausman-test approach. The respective equations are listed below: Panel 2SLS or Pooled IV squares (2SLS) or the pooled IV method. The statistical evaluation technique selection procedure of the panel 2SLS or pooled IV r random effects (RE) model and fixed effects (FE) Defined as the ratio of capital to total risk-weighted assets (tier 1 capital + tier 2 capital/total risk-weighted assets)
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The results provided include the summary descriptive statistics, a description of the Hausman diagnostic tests performed to determine the suitability of using either the panel random effects (RE) model or fixed effects (FE) model, as well as pooled IV and GMM profitability and capital ratio regressions. With the Jareque-Bera statistics presented in Table 2 , the results showed that the data for all the variables used for econometric estimation suffered from non-normality. The data that demonstrated normality in terms of distribution was only the capital-to-asset ratio (CAR) variable. 
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Panel Two-Stage Least Squares (2SLS) Profitability egressions
The pooled IV or panel 2SLS profitability regressions for ROE and ROA were provided for two models for each distinct aforementioned dependent variable, with no-lagged dependent variable and with a lagged dependent variable. The results presented in Table 3 show that CAR had a statistically significant and positive effect on both ROE and ROA in both scenarios where the dependent variable (CAR) was not lagged and when the dependent variable (CAR) was lagged. The results showed that the statistically significant and positive effect of CAR was more pronounced on ROE relative to ROA in both panels. In the scenario where CAR was not lagged, the results revealed that a 1% increase in CAR led to an increase in ROE, of about 5.8% and a rise of about.6% in ROA during the sample period from 2006 to 2015. Similar results were also found in the scenario where CAR was lagged, for which results show that a 1% increase in CAR led to an approximately 5.8% rise in ROE and a 0.6% rise in ROA across banks during the period from 2006 to 2015.
Credit risk (CR) demonstrated a statistically significant and negative effect on both ROE and ROA in both scenarios with and without the dependent variable lagged. Similarly, size had a significant and positive effect on both ROE and ROA, while the Herfindahl-Hirschman Index (HHI) consistently had significant and negative effects on both ROE and ROA in both scenarios with and without the lagged dependent variable. Furthermore, operating expenses (OE) consistently had significant and negative effects on ROE, and a significant and positive effect on ROA. Except for the panel where ROE was lagged on itself where GDP had a positive but insignificant effect, GDP had a significant and positive effect on both ROE and ROA. The CPI consistently had significant and positive effects on both ROE and ROA, except for the panel where ROE was lagged. In the panel where ROE was lagged on itself, where the effect of GDP was positive but insignificant, GDP had significant and positive effects on ROE and ROA. In the lagged dependent variable panel, lagged ROE had a positive but insignificant effect on itself, while ROA had a negative but insignificant effect on itself. Source: own study.
GMM Profitability Regressions
The estimated results in Table 4 revealed that the capital-to-asset ratio (CAR) consistently demonstrated statistically significant and positive effects on both ROE and ROA in both scenarios with and without the dependent variable (CAR) lagged on itself. The computed econometric estimates show that the statistically significant and positive effect of CAR was more noticeable on ROE comparative to ROA in both scenarios. In the scenario where CAR was not lagged, the results reveal that a 1% increase in CAR led to an approximately 5.8% increase in ROE, and about a 0.6% rise in ROA during the sample period from 2006 to 2015. Similar results were also obtained in the scenario where CAR was lagged, for which the estimated results show that a 1% increase in CAR led to an approximately 5.8% rise in ROE and about a 0.6% rise in ROA across banks during the sample period 2006 to 2015 under review.
Consistent with the results obtained using the panel 2SLS method credit risk (CR) recurrently had statistically significant and negative effects on both ROE and ROA both with and without the dependent variable lagged. Likewise, size consistently had statistically significant and positive effects on both ROE and ROA, while the Herfindahl-Hirschman Index (HHI) consistently had significant and negative effects on both ROE and ROA in both scenarios with and without the lagged dependent variable. Conversely, OE consistently had a significant and negative effect on ROE, but a significant and positive effect on ROA in both scenarios with and without the lagged dependent variable.
With the exception of the panel where ROE was lagged on itself, where GDP had a positive but insignificant effect, GDP had statistically significant and positive effects on both ROE and ROA. The consumer price index (CPI) had statistically significant and positive effects on both ROE and ROA, except for the panel where ROE was lagged. In the panel where ROE was lagged on itself, where the effect of GDP was positive but insignificant, GDP had a significant and positive effect on ROE and ROA. In the lagged dependent variable panel, lagged ROE had a positive but insignificant effect on itself, while ROA had a negative but statistically insignificant effect on itself. The adjusted R-square values showed that more than 84% of overall variation in each of the distinct models of ROE and ROA were explained by the independent variables captured in the respective estimated models. Source: own study.
The computed results presented in Table 5 indicated that both the ROE and ROA endogenous variables had statistically significant and positive effects on the capital-to-asset (CAR) ratio of commercial banks in South Africa during the period from 2006 to 2015. These results remained consistent in both scenarios where the dependent variable (CAR) was not lagged and where the dependent variable (CAR) was lagged. The results showed that the statistically significant and positive effect of both ROE and ROA endogenous variables were moderately different in terms of magnitude in both panels. In the scenario where CAR was not lagged, the results revealed that a 1% increase in ROE led to about a 0.1% increase in CAR, while a 1% increase in ROA led to about a 1.1% rise in CAR during the period under review. Similar results were also found in the scenario where CAR was lagged, for which results showed that a 1% increase in ROE led to an approximately 0.1% rise in CAR, while a 1% rise in ROA led to approximately 1.2% upsurge in CAR across the sampled commercial banks in South Africa during the period from 2006 to 2015. In general, the results show that ROA had a more pronounced significant and positive effect on CAR compared to ROE during the sample period.
Stock had statistically significant and positive effects on both ROE and ROA in both scenarios with and without the dependent variable lagged; with the exception of the scenario where the dependent variable CAR was not lagged in which stock had a positive but statistically insignificant effect. Size continually had statistically significant and negative effects on both ROE and ROA in both scenarios with and without the dependent variable CAR lagged. By contrast, credit risk (CR) consistently had statistically significant and positive effects on both ROE and ROA, while the Herfindahl Hirschman Index (HHI) had significant and positive effects on both ROE and ROA only in the scenario where the dependent variable CAR was not lagged.
In the scenario where the dependent variable CAR was lagged with ROE being the endogenous variable, lagged CAR had a statistically significant and positive effect on CAR. Nonetheless, in the scenario where the dependent variable CAR was lagged with ROA being the endogenous variable, lagged CAR had a statistically insignificant and negative effect on CAR of commercial banks in South Africa during the sample period. The estimated adjusted R-square values showed that more than 80% of overall variation in each of the distinct models of ROE and ROA in which the dependent variable CAR was not lagged was explained by the independent variables captured in the respective models. In the case of the scenario where the dependent variable CAR was lagged, about 67% of overall variations in CAR for each of the models where ROE and ROA were distinct endogenous variables were explained by the independent variables captured in the respective estimated models.
GMM Capital -To-Asset Ratio Regressions
In Table 6 , the results showed that both ROE and ROA had statistically significant and positive effects on CAR. Results revealed that a 1% increase in ROE led to about a 0.05% increase in CAR, while a 1% increase in ROA led to about a 0.5% rise in CAR. Stock had a significant and negative effect on CAR in both models where ROE and ROA were discretely endogenous variables. Conversely, size consistently had a statistically significant and positive effect on CAR in both scenarios where ROE and ROA were individually endogenous variables. Size had a more pronounced significant and positive effect on CAR in the scenario where ROE was the endogenous variable relative to the scenario where ROA was the endogenous variable. Furthermore, the effect of the credit risk (CR) on CAR was statistically significant and positive, and remained almost of the same magnitude in both scenarios where ROE and ROA were distinctive endogenous variables. The effect of GDP on CAR was positive for both scenarios where ROE and ROA were endogenous variables, but only statistically significant where ROE was the endogenous variable. The effect of CPI on CR was statistically significant and negative, and remained nearly of the same magnitude in both scenarios where ROE and ROA were distinctive endogenous variables. The adjusted R-square values showed that the independent variables explained about 82% of the overall variation in CAR for the model in which ROE was the endogenous variable. Similarly, the same independent variables explained about 78% of the overall variation in CAR for the model in which ROA was the endogenous variable.
Conclusions
The literature discusses and debates issues of capital intensely. Regulators have made it a focal point and of late, shareholders and other stakeholders have brought both return on capital and return on assets to the fore in their investment decision-making processes. Banks are encouraged to view both capital and its management as key performance indicators going into the future. The management or mismanagement of capital can determine a bank's competitiveness.
Banks are under pressure to show more profits (Nyoka 2013) and the temptation to underprovide for non-performing loans is very high. As banks become desperate to report higher returns on both equity and assets (and thus increase capital ratios through retained earnings in both the near and longer term) it is up to policy-makers, especially those that are in the supervision sphere, to continuously review banking practices and to report on such important issues as provisions for bad loans. It is recommended, therefore, that policy-makers should be on their guard and must at least devise mechanisms to monitor these provisions by putting a threshold in place as a guide and to improve the quality of staff at the regulating institutions.
